Abstract. The aim of study was to assess the impact of intensive sheep grazing in the spring on the vegetation of xerothermic grasslands in Stawska Góra nature reserve, particularly the Carlina onopordifolia seedling development and preferences concerning the ingestion of specific plant species, including shrubs and tree-understory. In May 2015, 40 specimens of the Świniarka Sheep and Polish Lowland Sheep were grazed in an area of 1.85 ha. Phytosociological relevés were taken using the Braun-Blanquet method. Changes in the plant cover were assessed in July 2015 under grazing and non-grazing conditions. The flowery grassland plants were assigned to the Cirsio-Brachypodion pinnati alliance and thicket communities -to the Rhamno-Prunetea class. There was confirmed that community under study is distinguished by a large share of Carlina onopordifolia. The number of Carlina onopordifolia seedlings in the grazed areas was significantly greater than in the non-grazed areas. The sheep ingested all herbaceous plants appearing in the grasslands in May, except for the poisonous Adonis vernalis and most of shrubs. Preliminary research results indicate that grazing in the spring led to a decreased cover-abundance of Brachypodium pinnatum and some shrubs, and also -to smaller share of dead organic matter in the plant cover. It can create favourable conditions for the generative reproduction of xerothermic plants such as Carlina onopordifolia.
Introduction
Calcareous xerothermic grasslands of the Festuco-Brometea class are semi-natural communities formed as a result of long-lasting agricultural land use. They usually cover small tracts of land and occur throughout Poland, particularly in the south of the country and in the Lublin Upland. Generally these areas are rarely used today for agricultural purposes. Xerothermic grasslands are dominated by steppe plants accompanied by meadow and scrub species, while calcium carbonate-rich soils constitute the substrate (Fijałkowski & Izdebski 1957) . Well-developed xerothermic plant communities are a sanctuary for rare and endangered species, but abandoning the use of these grasslands leads to undesirable habitat changes that pose a threat to the perEcological Questions 23/2016: 43 -50 sistence of the protected and characteristic plant species (Bornkamm 2006; Barańska et al. 2010) . The cutting of xerothermic grasslands is merely a substitute for proper use and does not ensure the appropriate development of these plant communities (Bąba 2003 (Bąba , 2004 .
In the past, cattle or sheep grazing was seen as harmful to grasslands (Fijałkowski 1959) . Today, it is believed that the biggest threats to xerothermic grasslands include the lack of grazing, biocenotic evolution and accumulation of dead organic matter, which leads to succession changes in the natural habitat (Kulik et al. 2015) . These changes result in the development of Rhamno-Prunetea thickets and smaller floristic diversity of communities (Loster & Gawroński 2005; Babczyńska-Sendek et al. 2010) . The medium-rank threats include problematic native species Red Data Books of the Ukraine and of Poland. In European regional assessment (EU 27), the species is assessed as Vulnerable (VU). All the Polish populations of Carlina onopordifolia are protected as well as some Ukrai nian populations (Melnyk 2013) . The existence of Carlina onopordifolia at Stawska Góra was already noted in 1881 (Karo 1883) and later (Skibiński 1953) , whereas the reserve was established in 1956 (Barańska et al. 2010) . Secondary succession is the biggest threat for xerothermic grasslands in the nature reserve Cwener & Chmielewski 2014) . The grazing was conducted in early spring to reduce the share of shrubs that prevail in some areas of the nature reserve and are a threat to xerothermic grasslands. This study presents the results of investigations conducted in 2015. The state of the vegetation under grazing and non-grazing conditions was analysed. Changes in the plant cover were assessed from June to August in 2015 on the plots area of 25 m 2 in 3 repetitions. The persistence of occurrence and cover-abundance by characteristic species, particularly Carlina onopordifolia, presence of protected species (Regulation of the Minister of the Environment… 2014) and expansive species (Brachypodium pinnatum), the shrub layer abundance and dead organic matter were analysed. Carlina onopordifolia seedlings were counted in August 2015 in four repetitions in plots of 6.25 m 2 where an insignificantly varied number of specimens in bloom were found in the previous year. Counting of particular specimens was performed on selected plots which characterized by a cover-abundance score of 3 (25-50%) according to the Braun-Blanquet scale. The obtained number of C. onopordifolia seedlings in 4 repetitions were subjected to the ANOVA analysis complemented by the Tukey test (p<0.05). Furthermore, the nutritional preferences of the sheep were assessed in relation to the plant species occurring in the grasslands. The vascular plant nomenclature according to Mirek et al. (2002) , and the classification of communities according to Matuszkiewicz (2008) were used.
Material and methods
(mainly Brachypodium pinnatum) whose increased occurrence results from the lack of grazing (Kulik et al. 2015) . Some areas of xerothermic grasslands are protected within nature reserves (e.g. Stawska Góra), environmental use areas or constitute a Natura 2000 habitat protected by the Habitats Directive, but they are disappearing at a fast pace because they are not being used or actively managed for preservation purposes (Barańska et. al. 2010) . Earlier research results indicate that introducing extensive grazing, particularly of small ruminants, has a positive effect on the improvement of the parameters of such habitats (Krasicka-Korczyńska & Stosik 2010; Bernacka et al. 2011; Warda & Kulik 2012; Barańska 2013; Kulik et al. 2013) . Stawska Góra nature reserve, one of the most valuable xerothermic plant habitats, is also subject to progressive succession processes . This is why its protection status had to be changed from strict to partial in order to enable radical protective measures.
The study objective was to determine the impact of sheep grazing in the spring on the vegetation of xerothermic grasslands in Stawska Góra nature reserve, particularly the Carlina onopordifolia seedling development and preferences concerning the ingestion of specific plant species, including shrubs and tree-understory.
Study area
Stawska Góra is both a flora reserve and a Natura 2000 area (PLH 060018), and constitutes a unique sanctuary for many rare, relict plant and animal species. On its area has been identified up to 216 species of vascular plants. Among these plants, 30 belongs to a rare species. The 4.9 ha reserve is located on elevated ground called Góra Czubatka, about 8 km north-west of Chełm and 1.5 km north of the Staw village (Barańska et al. 2010 ). According to the physiographic division, Stawska Góra lies in the Chełm Hills mesoregion that belongs to the Volhynian Polesie region (Kondracki 2009 ). Stawska Góra nature reserve was established in 1956 to protect the natural steppe vegetation communities (habitat 6210-3 Flowery xerothermic grasslands of the Cirsio-Brachypodion pinnati alliance, Festuco-Brometea class) with rare plant species, including Carlina onopordifolia. In Poland, Carlina onopordifolia is found (four sites) in the Lublin and Małopolska plateau. The extent of its occurrence in Poland is 500 km², but the populations are very isolated from each other and therefore severely fragmented (Melnyk 2013) .
Stawska Góra is one of the few known sites in Poland for Carlina onopordifolia, a Natura 2000 species (2249) (Barańska et al. 2010 ). The species is listed on Annex II of the Habitats Directive and under Appendix I of the Convention on the Conservation of European Wildlife and Natural Habitats (Bern Convention). It is included in the
Results and discussion
Based on the analysis of phytosociological relevés taken within Stawska Góra nature reserve, the flowery grassland plants were assigned to the Cirsio-Brachypodion pinnati alliance (Table 1) .
The community under study is distinguished by a large share of Carlina onopordifolia, a species connected with the Inuletum ensifoliae plant association. According to Barańska et al. (2013) , grassland communities in Stawska Góra nature reserve are represented by Inuletum ensifoliae association and community with Brachypodium pinnatum and Teucrium chamaedrys and also initial community with Anemone sylvestris and Aster amellus, established on previously abandoned area. However, it is difficult to place the grassland studied in Inuletum ensifoliae association because Inula ensifolia occurs only in one small patch (1 m 2 ) in the nature reserve. Grądziel (2000) , on the other hand, distinguished the Brachypodio-Teucrietum association here (facies with Carlina onopordifolia). The results of studies by Izdebski (1958) show that previously Inula ensifolia also occurred in a small patch but the share of shrubs was much smaller. For several years, the shrub cover on this site has been larger and poses a real threat to this plant (Kulik et al. 2015) .
Among rare and protected species, Anemone sylvestris, Carlina onopordifolia and Primula veris are the most numerous; they are local co-dominants in grasslands with a small cover of shrubs, particularly in the northern and south-eastern part of the nature reserve (Kulik et al. 2015) . According to the latest monitoring data, the Carlina onopordifolia population consisted of about 5,100 specimens (GIOŚ 2013). Although studies conducted in 2015 confirmed the stability of the Carlina onopordifolia population (4,000-5,000 plants) in Stawska Góra nature reserve, particular attention should be paid to protecting this species as it occurs on so few sites (Kulik et al. 2015) .
The sheep ingested all herbaceous plants appearing in the grasslands in May, except for the poisonous Adonis vernalis and most of shrubs (Fig. 1) . Juniperus communis i Pinus sylvestris were ingested by sheep to a small extent.
Furthermore, the sheep nibbled Carlina onopordifolia although according to some authors , these animals ignore plants with a xerothermic structure. It should be added, however, that the grazing in Stawska Góra reserve took place in May, in the early development organic matter in the plant cover was also found after the grazing. The improvement of this parameter and the decreased cover-abundance of shrubs can create favourable conditions for the generative reproduction of xerothermic plants such as Carlina onopordifolia. Since Carlina onopordifolia reproduces exclusively from seeds, the yielding of fertile seeds and suitable conditions for their germination are essential. However, under natural conditions only 20% of seeds can germinate and the amount of new seedlings is not so much as it could be inferred from reproductive potential (Poznańska 1991a) . Furthermore, seeds of Carlina onopordifolia are heavy and therefore their dispersal is hampered (Poznańska 1991b) . Seeds can germinate on open soil, i.e. on sites where grazing eliminates dead organic matter. This confirms that domestic animals grazing is the right method of protecting xerothermic grasslands as well as eliminating other threats to these habitats and increasing the flora and fauna diversity (Bernacka et al. 2011; Barańska et al. 2013) .
The ratio of Carlina onopordifolia specimens in the particular development phases was 9:19:11:1, regardless of the use type (Table 3) . phase when vegetation, including Carlina onopordifolia, was not lignified yet. Specimens that bloomed in 2015 and were nibbled by the sheep but had deformed inflorescences and leaves shorter by 50-70% in comparison with specimens that were not nibbled (Fig. 2) .
Thicket communities of the Rhamno-Prunetea class mainly occur in the southern part of the nature reserve where they form a mosaic with xerothermic grasslands. (Table 1) .
Preliminary research results indicate that grazing in the spring led to a decreased cover-abundance of Brachypodium pinnatum and shrubs (Table 2) up to 50 cm high such as Cornus sanguinea, Frangula alnus, Prunus spinosa and Viburnum opulus), but only within the xerothermic grassland. This parameter did not improve in the patch dominated by shrubs (Kulik et al. 2015) . A smaller share of dead Protected species: * -species of Community importance, requires the designation of Natura 2000 site; S -strict protecion; Polish Red List of Plants: V -vulnerable to extinction; R -rare potentially threatened to extinction.
Ingestion preference: 4 -very willingly ingested (utilization 90-100%); 3 -willingly ingested (utilization 50-90%); 2 -nibbled to a small extent (utilization 10-50%); 1 -nibbled to a very small extent (utilization <10%); 0 -not nibbled at all; X -not found in the area of grazing.
According to Cwener and Chmielewski (2014) , the age structure of the Carlina onopordifolia population in Stawska Góra nature reserve is stable. The authors established that the ratio of specimens in the particular development phases was 9:10:5:1. The ratio of specimens in the present study was greater because the selected patches had a cover-abundance score of 3 (25-50%) according to the Braun-Blanquet scale.
The number of seedlings of Carlina onopordifolia that appeared in the study plots during the 2015 growing season depended on the grazing of sheep in May and in the grazed areas was significantly greater than in the non-grazed areas (Fig. 3) .
The study does not provide data on the impact of grazing on development phases other than the seedling phases because the lifespan of Carlina onopordifolia is 20 years. This is a monocarpic species that dies down after flowering and seed development -the number of individuals per year fluctuates naturally (Denisiuk et al. 2009 ). Therefore, the impact of grazing on the other development phases should be conducted for at least 20 years. 
